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Abstract of JP2000294550 

PROBLEM TO BE SOLVED: To provide a method 
and apparatus for manufacturing a semiconductor 
for smoothly operating film quality control on a 
boundary face between a silicon substrate and an 
SiN film, and for forming the SiN film with high 
quality in a short time. SOLUTION: A wafer made of 
silicon as main components is irradiated with 
microwaves via a planar antenna member RLSA 60, 
having plural slits under a treating gas atmosphere 
so that plasma containing oxygen, or nitride, or 
oxygen and nitride can be formed, and oxidation, or 
nitriding, or oxidation/ nitriding is carried out directly 
to the surface of the wafer by using this plasma, and 
an insulating film 21 which is 1 nm or less in film 
thickness converted equivalent to film thickness of 
an oxide film. 



til: 





CM 



i i l 

'////S/S/TTT^ 



I 




Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2000294550&F=0 



2005/09/28 



09)B2j«#fF/r (j p) 



da & m # & $g (a) 



(ll)*«FiHH&H#* 

#112000-294550 
(P2000 - 294550 A) 

(43) H ¥**124piOJ? 20 B (2000. 10. 20) 



(si) intci.' sasuta^ 

H 0 1 L 21/316 
C 3 0 B 29/40 5 0 2 

HO 1L 21/31 
21/318 



F I 

H 0 1 L 21/316 



C30B 
HO 1 L 



29/40 
21/31 
21/318 



$£3*« 9*«©»11 OL 



5 0 2H 
C 
C 
A 

i± 11 H) 



f-73-F* 
A 4G077 
5F040 
5F045 
5F0 58 





ft«¥l 1-97831 


(71)tHHA 


000219967 










(22)aHB 


¥*Sl l¥ 4 5 8(1999.4.5) 




3tDK««K*«5Ta 3#6# 






(72)5BW# 


**JH AH 








JfOSCSK§K8fc«5TB3#6# 














(72)fg9m 
























(74)ft8»A 


100077849 



















(54) [mwvzm *m#w&imRTPtmftmm&m 

(57) (a) 
SWR L S A 6 O^LT7-f -9 DiK£ffi!lfr S C £ 1= 

j: yuan, xi*jhr. ^.itmrntmrnti^y^x^ 

l?T?1 nmiUT<D*&SiIS2£fl<JJi£-f (b) 



Xe ♦ H2 

1 i i 





SIH4* N2 ♦ Xe 




(2) 



^2000-29 4550 



Zft L T v -< * a ft £ B3U&-T *> C £ lc J: y 

<b. ttib. xiiBS<b£teLT3ft<bffi««ii«*ISJr<M 

[ IS* £ 2 ] SI # Jg 1 t£Kfl)¥ fllittt a** -c o 
t, fillE^S***^ N2 XI*N2 OXI*NOXI*NH 

c<d^5 x^ «at^ritrGtfctta*{t&iEi=atti=ift 
<b. a<b, xi*Ka<b*«sur«io>i6»ffli*»ja-rs 

fc?t. iwia»2©fWi«fc»a-r*xaa<, cvds 

[IS#Jg6] »**3XI*4|B*0>¥i»i*S!!it^-e 

T. lWC*2<0tt<t«tW*^«xaA*. N2 xi*nh 
3 ai/^y 5/5 a;ui/7 h*if? o;u-> 

Ma#&. 

[»#« 9 3 R#* 1 E*a>*iin*«a£a*S8i6-*- 
*fc*>a>¥»fMia«a-c*o r , 

jg£4oo- cja±i=ff»-r«*a««i:. j&iitf** 

fifcai=»<#*flWMM«£. £F&^£1 To r rttT 



-5* t r «¥«{*8aiia. 
[W#«10] IS*«9|Sea)##«:S!itgll-efeo 

□txft>/W. -oxii-t-*i)a±Eia:£4x-Ci^c 

[8t**ii] ii#«9is«<o¥*<*S8itss-c?fc^ 

££JMiliU E**»bl=5l**t^-CC 
VDl=*ys i N$»*t4Ctt«lfct4**»« 

a$a. 

[SKEOTPSffl&lftfiS] 
[0001] 

i=«y. ki=»«i=i*. mi ss*aH*«i«i=*si+*y 

[0 0 0 2] 

\Zftl\ 4 n m8ai2LTa>a&Tm*y— h*6«KA<S 
*$*lT(^«. &3fc, y— Hft«««»4:Lri*, 8 5 

0° c~iooo° caJS<oi§5;SAnf!fttp£fflL^t:v l j =1 
>*«<Dlfi»»<bl=J:oT»'b*L-i.5/ya>SMb)Bt (S 
i 02 K) tfxaMKttaSifcT**:. 

[0 0 0 3] LJ^LfcA*"?), S i O2 IJ4nmaTl: 

C©y-HHta**;»i*a*i«» cy— 
»tt*<ba)lna<t 4:* CDFo1jS*<± c 4 , 

[0004] y— haaa&tti=atty— hrca 

coj^ttmma***-*-*— onx&t l 
r. y-ne«ni«»tLrB<t« (s i nhs) *<at4 

[0005] C<DS i N)S£C VD&KcfcoTJfcfiK-ra 
<>y:a>*tf£:<DJFSI=£K0!>T%aiSa (*>y 
<J >y7H> K) J^flS^Lr-r/^XWiSa^^bLr L* 

*:5/U:3>S«£iS«S<brS:£&*<*a£**£*t 

y- b*6$tJS£*S£f=tf>-ea5>-5>o 

[0 0 0 6] *fc. ^7Xv£ffll>-5ii*l*. «»-CS 
i Nffl^ItlifcAffcli. S i NBS^AD^IcJ^-dT 

HbtSiiooo" c6i±a>aa*<jfc*"Ci&y. 
f^xai=«fe y v'j a viicaAi^fc k— /«> ka<^ 

mfoffc f -5 w 1 1= <fc o r 5 s / <-f Xf#14A<'j6<b L T L £ 
O* Z<D&5 KysmtftMW 55-1 34937 
■V>4$BBBa5 9-40 5 9#^ffitfi:lC^jiT$+lTL^-5. 
[0007] L^L^A^. ^7X7$ffl^TS i Nl 

maicJ^ y »na* 3h.rSxt-;u4f— -ei/ y =1 >»*sica 



(3) 



ftffi 2000-294550 



ffi#Sjj£lM*v'J p>S«ir|g£L,, f/^^^11M t 
C -5 1 1> 5 ISia^ttM 3F *IX l^ft . 
[0 0 0 8] COIHMlCfctU S^SSA < «<. 

v<7>'h£i^»0>xy h£*rf ft¥®7">T- 

£ n x -f * a a ^ 5 $ i . 

[0 0 0 9] (Ultra Clean technology Vol.10 Supple 
ment 1. p. 32. 1998, Pub I i shed byUItra Clean Societ 
y). 

[0 0 1 O] C<5^7X781$fflU5i. m^SSI* 
Icfcftfctf), ^X7->-XiE)!)<5 O VSKDfitJlEro 

fto 

[OOI 1] LTtnL, ^(D^XTMSffli-^i/'J^ 

^glbffiSSfr^it^-ct,, it&S1bi=J:oTS i Nl 

Chic £ y$S^*^<B4>ftl^&ftft#^®£1#ft 
fc4fcl=:l*, ->'J a>»tS<fc<0#®-Ctf>ISft* , ]fS | A < *tLU 
,hl^ ; 5Fp t iSIA<feft. 

[OO 1 2] sSlC Cfl)^7X781JlW;S^ S 
iR)lTJb^> U 3 >£«rtl-fc£18rf ft - 1 1= * l J Slbtfii 

mm a<s < , *ttB*nn*fc y a>«taatt:(ott9ttfl(^^ 

ft< , l*tt»cfiJIHt"ftCfcj&<T#ftl*£l^raH*<* 

ft. #]*.l*4 nm<DS i NlK^ff^-f fti§£, 

-f 2 P ft* <9— * i: Xv&#£ a^ns L T t 5 

^raosfflHS^iieicTia*. 

[OOI 3] 

■j&*»*rftfc*>i=ft**ifc*®"***. bp*,, *ss 

B.BI*, -> 'J =i>Sffii:S i Nffit£D#St?<7)MKftlJffll$- 
[0 0 14] £f=. *#|B^I*s £B#fS]T?S5aft0>S i N 

mztetiff ft - i©t*«*»#©«**ajitf*j6* 

[0 0 15] 

[gfSI£fl?jfc-f ftfc<fcO>3M9:] ±iEltfj5lj£cDfctf), * 

¥E7 IsT-t-tittG-ft LT7-f $ □ a *IB*fi- ft C t lc 
£UlftX. XI4S*. XI*a*tSti:^t^7X7 
£ff2fi£L, COT^Xv^m^TffJfBI&E&Iia&gSl:: 
l£ffil=.&1b, Sib, XI*i$S1b£J6LT 1 nmlil~FO>JIS 

Stff ft. 

[oo 1 e] **w©**<*«jft*a-ci*. 



1 nmWTT'ft'Sfcft, */'J a >*«0>Mfl:l4tt»"CI* 

ft < 73X-?iz j: y ±f8.2titcmmsii*x.itMm& : f-x 
{t&mw+tm&WLWs*) a >sffiastsi5-r ftx 

SA<±ftX8tfty, g<biifil43 O&asafiBtMt* 
fT5c£A<-e#ft. 

[0017] ca>ttmg<bXl4K1bXI4K8ibLf=ji*IS 
!6itBi±i=cvDasicj:y»ya)i6iiM*»jar«» 

3 nm/m i n U.t0!>8IRjUEfi<ittttt8AI=*lft 

fl-eff2fire#ft. 

[0018] mz*ntfio>*m#8tt&tut* a&s 
ibxi*&ibxi*»sibi:: * y •> y a <Di^si=a 
sftssstis* »fiR-r ftxat -t<D±ic c v om iz * y m 
y rosffijsia^^jiE-rftxai: s&aictr? c t*<-e#ft 
fctf>, £T, HSS1bXi*cvD54ic.fcor$fe^lB*» 
j^-rft^jii-tk-^r y a >s«i!is-T?(DKafi]wt4A< 
i6j±l, «feyaaft^ia$»fiE-rft-i:^-c?#ft. 

[0 0 19] Z<B¥*1*g{jt;55£lcfc^T, flMBAatf 
XI*, #J*.l4, N2 XI*N2 OXIiNOXIiNH3 
t**XA<^lf b*tft. Z0)ffll31**XI*T;U=r>ftf(D# 

[0O2O] *^rote<D^3H*Kit^$£i4, ffl 
a**X#HSlT-e, -y-l'Ki^XiS^t-rftffiffiSSi* 

ic, m&<Dx>)v r-^^r-rft^ST^^^-aitt^^rLT 
^ajs^Kast-rftcticfcyKS?, xi*sis, xi* 

m^riitifEttaissttasicfi&iciHb, sib, xi*® 
sib^ssLrmi wife^M^^-rftxai:, m«emi 
<D$fe)gis±i-m2(7)$6»ig$^fi)t-rftxe<t, 
ftctsfsiat-rfto 

[00 2 1] ±IH*#1*S^jil=*>t^r, flSBm2<D 

mmmit. mi*, sib^^mA^ftftffe^A^if e> 

tlfto 

[0022] z<Dm2<D&mmznm-ft>i.m*. cv 

[0 0 2 3] C(Dm2 05$6.m^ro^iiEl*, 0"Jxl*. N2 
XI*NH3 Rlf^S PJk>7^Xli h'J 

^p^v7^m^7X7$Mt5cti:j:yM 
[0024] *flew©*i»i**J6*i*i=«fentf. 

X#HSiT-rj, y-f*^^^i:-rft^«iS«1*l=, « 
850>xy h&^Tf >T-i-m#$:'ftl'T^ 4 <7 

P&£fi8&*-f ft, LWIiRLSA (Radial Line Slot 
Antenna) Tl^^ffil^ft^i-Ci/ 'J a ^tt*5±l-E 
ft^ 7 X7S*ftbts i Ntt««*»j«-r«a)-c. v 

mom ft w» £*s<fc < « 5 c t tfx- * ft . 

[00 2 5] »=. *fEB^OTte(D*^1*Slit^;£l=J:^ 
I*. i\t»4>ftRLS AT^T-^ffll^fc^S-eigl <7)^ 



(4) 



ftH8 2O-0O-294 55 0 



sctA<-e#«, w=ar2<Dtft*B*cvDSsi=j:y# 
j$r z>m-£\zitmmavo>mm<*it& t & y , mmmx- 
asanas i Nmzi&fSL-f&z.ktfT'Z&o 

[O O 2 6] 

CO 0 2 7] *-T*f6WO)¥3«*88jfi^l=<feo'CSjt 

ig<big, 2i*y-hS6Jtfg-efcy. i3i*y-hms-c 
fe-5„ ^B^i*y-h$g«tiS2ir^mA<fcy. za>9— 

h^K2li, 1211 (b) lr*-T<J:5l^ *>'j3>aMfi 
1 <t<B^®l::fl£J5fc£*tfc> fiiMO^L^Siffl^y^-S^] 

nmSSffllfSOll 0)$feitM2 1 f 1©^ 

m 2 otis 2 2 1 iz& y i**. 

[0 0 2 9] ^CDtP]-CI*p a pM<D»iL^1 ©12 1 I*. & 

ic. «»<©^y h^^-r-s^FST^^^-aiw^tft-Lr 

v-<->Pjffi$RSSt-r-5ctl=<feyKIR, XI* 

fflL>rflHIH«[«lSS»:a{5i=tttSi=^b, Sib, 

T rs i onIj <feyS-5. 
[0030] 1 (012 1 cty tfiSMiSSa**^ 

I2©is2 2tt > ffisemi (D$6^is±i-m2<D$fe^i8$- 

jil-Ol^-ClSHE-f -5„ 
[0 0 3 2] 0 2l**^B^CD¥^<*Sjfi^^*JS-r'5 

[0033] m 2 i-^-r * 5 ic^«(*sijgsa 3 o cdis 

IS4^AI=l*aSKlS3 1 *<iEtaS*t-Cj3'J. ;r0)ilgi£^3 
1 CDJSffl£&y it > J:5l:^7X7j!ili=f h 3 2 .. 
CVDfflIa-'vK3 3, ~ P-KP7'5'i-7 h 
3 4#.tf3 5. J)Qg&:3.=.-y >3 6A<ffil9:£*VCl^&. 
[0 0 3 4] P — KP :i— V h 3 4. 3 5(DtglCl* 
^ffi'fttilZL-y h 4 5 , fttPJ-— h 4 6 A^ft^-'ftlB 

[0 O 3 5] 8$hIS3 1 (DrtgfllCliSg&T— A3 7&1/ 
3 8A<iEfS;**tTfcy. fJfB#3.^-v h3 2~3 6 t(D 

[00 36] P— KCI-y? -v h 3 4&1/3 
¥fiffl'JI-l*P — V—T— A4 1 M4 2#IEfS£;h.Tl,\ 
-5. Zftb(DD-jf-7-A4lSi;4 2li, SIC*-<7> 



#BfFffl5lcSta*+ifc*-b y J-X^— i?4 3±lc-b-y h£ 
*tfc4£<D7J-fe-;/ h 4 4 tOMT^X/NW^UlLAtvf 

•5. 

[0 0 3 7] fcfc. 02*O)CVD5!lIaz-y(>3 3l* 

[0 0 3 8] SIC Ctl^^'^X^ffiSJ.- v h 3 2S. 
ycvDfflla-7h3 3ll itlct/^^u^-v^/^ 
I7*7X7/CVDjEIa-'y h tX&Rlfil-efc l J» ^ 
^XvSQSzl- |- 3 2^>CVDfliIa-»; h 3 3(7){4 
Si=-Sxii^.S<D > > -V <S! ?9 XT'/ C V 

VffiSA^-ScDli^, 5&aJ---y H3 2tlftS i ON 

ffliazvh3 3-c7*7X7s i urn 

SCVDti^iii:. fflSJLX-;/ h3 2&tf3 3T7M5U 

3fcLM*fliaJ.=.-;/ H3 2X1/3 3 t?3£^Jlrmm 
S i ONffl^^tTOfc*, SijroSia'eS i N CVD 

[0039] H3i*y— t-mmmz(Dtft.mizmi^*iz> 

^7X7fflH-'V K3 2<DSiIBr®ElTfc-5o 
[0 0 4 0] 5 0l*#j7LI*7M'5-'7AI:: < fcyff2fi££:H 
fcaSSStJfe-So CWaSSH 5 0(D±®l-l*. **5 
04xl*'7X/\W<fcy t7<^l^aSp5 1 AMtSjfcStfCfc 
y, C<BMnSp5 1 $SC<fe7lCfi")x.l*M<bT^5^<D 
* y«fiK**tfc{i¥^RtSJK«ro**X«t&^5 

S!ta)73*x«$g7L5 5*^»a**trfcy. Mtei5 4 

S 5 0rtl-->A"7— ttlr fltlfc 7 1- fcoTl>&. 
[004 1] #X0ttt£5 4O>ftttl=l±. ^J^lSfflttlc 

T, TRLSAJ tBSIE-T-So ) 60^LT, ^^56 
m31S»$ti:L,. «ai*2. 45GHzfl)7-ffaiS!^ 

Kltt>+lTL>i) 0 ^OT«aSSS6 3I*RLSA6 0ICT3^ 

A^i^^tifcti^tfn^ifi^e 3 At, 

16 3 ACD±®lr— 4M l l* < ^^^^n^^;'S , i i 6 3 
Bir, C0>RiSJf2ag;&®6 3 B(D±®IC^$^,fc|nl$fi 
#^^}gSS6 3Ci:. COT|s1BiS;fi^ll6 3 COXM® 

6 1 l=»«*#lfctt»»«« 63Di $*l^t?-a-T« 
[004 2] C:f*M-pl*UH FtV-Y-7 PjJjE,!:^ 

^ttr^S^M^iBfA/T'fcy . alS;«milSPcfe y<ft*g 

$tT-i.?SS;Sm^li3 0 0MHzJy±0?UHF^>1 GH 
z^OV-f^Pig^^t;, 3 OOMH z)il±2 5 00 
MH zlilTCDtOi: Zh t><D{S,ffl : &Wll\z£. y fl^ 



(5) 



ftffl 2000-294550 



ft*>$fig&6 2<D. -JgffiJtfR US A 6 0<&±®<DISl£+ 
[0043] K£§f§ 5 0 (D±gSffl9OTfflSl-l*«9x.lS-E- 

itg@7 2A<isi+t.ttrfcy. c<D**x«jge7 2^t> 

P jS^Ic jU=? ft < l=ttlB$iift £ a l=ft 
[0 0 4 4] £fc3S£#&5 OfllCl*. *l7.«$gS5 4 

,tttfi^.i>,fc?icox/\w<&tta£5 2A<iait£:K-c^ 
•So cco«a-£5 2icliE]^Lfti'>;£t13SBA<i*iK£ftT 

*>y. c+tic<i:ysises^5 2i*sfi«gi:L-c^fi6-ri. 

<J:5l::ftoTl*-5. £ t>lcm£§»5 0<DllESPlCl*^a 

@5 3<©-agftWtssi$^-c*5y. c«5iaf5 3«)i 

[0 0 4 5] ^la^flEW^ttSf&gSI-ffll^tl 
•5R L S A 6 0<DW&&X&>&„ 

[0 0 4 6] B4lC*Lfc«fc?l::, C<D R L S A 6 O T* 
li. affil:fiSI(03^O7h6Oa, 6 0a, —A<p|ikH 
tKlcff^fifcaFtlTl^-S,, #XP-y K6 O al*Bg^ft5C0aji 

ta$ttTt^-5. ^c; h6 o a<D&z*t>m&mm\z* 

iSBiSiaTffe-So 
[O O 4 7] lasic^-f £31^ CVDfflIa-7h3 
3C0fflaS8 2li^X.li7 , ^5-'t7A^I-J:ySlffipI^ 
ftWitd^fiS^ftTl,'^. 0 5 T?I£t£B§ LfcA*, ffiSS 
8 2l*IICl*tt]f|ft^«^^^«^«i^TL>So 

[oo4 8] sas^8 2ici*±$p^*i^**x*#A-rs 

8 3F*3<t A<5i;i£*tT^5. £f=. tfXa&A® 8 3 l*# 

4*Mb#X#Af8 3lzH^m^t*l. #X#A»8 
3 $i>LT5QS^8 2rtir^fXA^A*+lTL'>i)o C0> 

[0 0 4 9] «U1^8 2<DTSBI=I*. ffili8 2rt©*' 
X 8 5A<»«S*l. #X*ft«8 

#x*<#x»si*8 5*&*»aF*u mmM8 2fwjt 

[0 0 5 0] *fc. «fiSM8 2<DT$PI~I*, ^X/xWfc 

ma-rama^ s 7 *<K®£*vci^i>. 



[005 1] #HJ£<Bff28gTM*. Ox/\wtBSI3&:*:<D 

mm l 4 t^m^ <? i- «k y x/ \w#ea£ s 7 ± 

fC&BSilVClt«. C(D«B£8 7lCl*@7FLftl*S&3i 
XI* -5. 

[0 0 5 2] C0)fEa^8 7 CD 3OOmm(0 

Agox/wv^tta-e^s^^SFirftoTtjy. 

£ C T ttB L tz *7 x/ \wj tsltet? # -5 * -5 ft tSfllK ft o 

[0053] ^0><fe9l>*:^CDKa^8 7*rtiS-r«)C 
4:l=«fcy. 3 0 Otnmfl)*S9IAWSflHt5Citf 

Xg. Ml*W*Vt. -t-OT$S^tf=t>$*i-5. fcffift 

is it 3 x h £ mm-* t> c t # 4 . 

[OO 5 4] 05*. ttlg 8 7 (DfeffillOfflS!^ 82t 
ffilCtt^X/NW^tHLAft-f &fc»0>IIflnS&8 2atfS 

itt>^rj3y. do>B8PSP8 2 aommitf— y-^^y 

9 8^0tf±T73l6]lc^l&-r-5Ci:lcJ:yfi L t?^*o 0 
5 4". f— h/^U^9 scOMI^fflKte^x/wv^ifijil 

t-aa&T-A (0^*bs) tm&zftxtiv . aair 

— AA<BBPSP8 2 a £rt-LTfll3S8 2(*3lcaiAy Lt 

«a^8 7±ict7x/\w^«aLfcy. sasi&tf^x/x 

W^«lS^8 2*Nf>aai1--5d:-5l-ftoTL^-5. KB 
^8 7a>±^lCl*->V7— SP«t U0)i/t9-^7 K 
8 S^IBtftaFftTl^-S. ^(D*>-V7— K8 8 l*t£B 

^8 7t*r^3iA'ff8 3 ta>raa>siai^iESi-r-i)<fc5ic 

So 

[0 0 5 5] ->-V7— *s»; K 8 8 I*. : t<D±&'P&.\Zli 

z.mx'gs 3<Dtf*taa8 3 a A<(aa-r-5<fc5i=^Be* 

*U ffiS^8 2rtl-j»A$4xfc^XA<^(D*^«iSS8 
2rtl-lEia$*l.fc*>-V , 7— K8 8F«q|C#A**tTLN 

[0056] *i=±ao!>aa*ffli.»T^i/\w±i=y— 
n6aK2 *y<fftiB««*»jaE-r**a5i=-3ixraw 
■rs. 

[0 0 5 7] Bl6l**f6^<D7j;i<DS-Xfi(Dj3S*l-$5FL 
[0 0 5 8] *"T, BtlS<75X?ir"7X/\WS®ir7-f- 

;uKint«.i 1 «»ar«. 

[0059] 5 o (Dliysiciaitfcy- h 

/<;U^ (0**88) *IWt^T«afeT-A3 7. 3 8IC* 

y, fiffi*> U 3 1 aaic -? << —>i> KK^bSi 1 ia< 

^fiKS^fc^x/NW^KS^S 2±lc«a^-&o 
[0 0 6 0] ^L^ry— h/^l^^lSTrtSU^SP^L 

fc^, K^^^^ssictyflmtss^^-LrrtaJS? 
airijfft-f •&„ -^-7-f<7 0-jsmiSS|5 5 6<ty0iJxli 

2. 4 5GHz OkWroT-f^DSJ^^t, Z.(D 
7>f^D;S^*W1CJ:y?lrtLtRLSA6 0fiU; 



(6) 



&ffl2 0 00-294550 



iz «fc y a^Sg 5 O rt<D_hSBffil<0 ^^Xv^lgE P ic-cS 

js & zf ^ X7 £ £ i) . 

[006 1] CZT-VI'? PaKI*^*»l ! 6 3 D(*)£ 

- K*^nft^-Ki::£&3*U n»*— K-CRtt»|HJ 
I4«3i«6 3 B££iML. £ £>lcRfl$3|te§ 6 3 AlCT 
ttlf etv/ittSg-CfEEtL-Cl^ RLSA6 0<DXP-y 
h60 a <fcy«tS4$*U #XttlS^5 4£2jfiLTm£ 
§S5 OlCi»A£;h-5. CO>l*T-r *aaK.*Jfll*TI.** 
<D-Qm&8L<DZf : 7X-*ii<§&±L. £fc7-<£PjS£R L 
S A 6 OCD^SfcCDXP h 6 0 a A" t>fitSt L"Cl^-5</>T? 
^ ^ X "7 A< g ® m tt *. <D i: U -5 . 
[0 0 6 2] *L.TSLS£5 2 KIP LTOI/n 
W£#JjU£4 0 0 0 CI-*inl?&L/«*:j!><t>, *'XiJSg7 2j: 

iro^-efcsxetfxt, N2 fixk. H2 #x 

:tfX£: 5 O O s c c rm 25scc 

15sccm, 1. O s c c m0>3SiT?3IA Ltf 

[o o 6 3] C(0i8T-li, 3IA*4xfc**xi*m^S 
3 ICT 5&± Ltz Zf? X^ aSlc J: y Sttlb ( ^7 X7lb) 
£*U COT^^XTlCkygl? (a) l=*-T«fc-5l-, v 

•J =i>»ffii 05S®A<K^b$^rmi ©$6«iK (s i 
ONUS) 2i*«$*i§. -5 LTzn&itmm&m 

?L\£3 OflMWfrlV 1 nm<D)i[$rolRl (D^StiS (S i 
ONI) 2 1 £ffSfi£-r3. 

[oo6 4] y-h/^^5gas. S2§S 5 o 

ftlC^T'— A3 7, 38£iiA£-t»\ «IS5 2±fl) 

^i/Nw£gtf-ss-5>o A3 7, ssii^x/wv 

^^^x^sasn-^ v h 3 2^*.sxyffiLfc8L PStf-f 

•SC V DSaSa--^ h 3 3F*3C7)ttB£8 7lC-fe^ 

[O 0 6 5] #Jl x T? C<7) C V "V h 3 3 RT?0 

X/WV-tlCC V D$HJl*<lfc£*U 5fel=^fiR**lfc^ 1 © 

[0 0 6 6] Ell*), KS#S3fqiCT, -t7X/\;g£A<0"J 
*.l£4 0 0°C, ^ntXEWMIiSOmTor r~ 
1 To r r<DVtmV. 8 2 2 (D*fX A L 

Tj&2<DIiiI£§!]H5-f 6. Ojy^M!84j:ys 

i £#t;:tfX#iJ;LI;£S i H4 1 5 s c cm 

OSit*-e*A-r-5<t*l=. ^Ag8 3J:yXe^ 
<t , N2 #X <t 5 O O s c c m, 20sccm 

CD3it«T*iiA-r^o 

[0 0 6 7] COTlHT'li, *A£*tfcm2a>*lXI*'7 

< LTH7 (b) m^ommm (s i o 

Nl) 2 1 (DSSI=ff 2®iBttlR (S i Nflg) 2 2 
fifc^ft-So C©S i N§2 2l*fiESSaSA^IJ7LlS4 n m 
/#T'fc<&(DT% Cfl>J*BMQ«*«a.l*3 0*NtI^ 2 
nm(Dil£<©1g2<D$£*ijSi (S i Nl) 2 2 $^fiE1" 



S„ w(D*3lCLT h — *;i/3 0 8>BjT?4 nm<BJ?2F(D 
>f-l«$&$£|g2£fl2fi£*-&. 
[0068] ±2£<d& 1 0>xg-ei*. m 1 0>iS&$iK£ft2 

■r4-7x/\wic a»©xy «v h^^-r*¥®T>^t- 

bW (RLSA) ^LT7-< 0 P&£SaStt" •£::<!: I= 
it&lc8<bs S<b. Xl*&£<b£l£LT$&i&JH£flSJi£L 

[0 0 6 9] EP*>s H {7>^K75p a Ba(±H8IC^-rj: 

[0 0 7 0] H8lc^-TJ:-5l^, *fEW0)¥al|«:SS^ 
;ilr«ty. g6K<b)Mi:I^U'<;K0«t^S*(i^«t« 

A^o, hl^StK<r>Bli14ty-haS*(D7HP 
><D S§ # It ^ -5 C t A< Site t U o . 

[007 1] c*tlc*tL, a^lb&^CVDjilc^^ 
S i NMTM*#^mftA<Sfcl8telSil~tb^Tii*Lfco - 

[007 2] Z<7)<J:3lC-hKEc075jil=^y^fiK$^fcm 

a. 

[007 3] BP*. *#BISH<0¥»t*i!Ug75;rei*. *>'J 

y-hlifi^ra<DWIEttt^P><0^# 
tSltl=»L-CI*CVD-S i N«A^*Mlcf^fflLTt^ 

IbS i ONltCVD-S i NKCDfiRlf£mM&<*Jffl 

[0 0 7 4] ^*UC*tL-Cj*®£ S i Nf£lfC?ff$RE-r-5 

[0 0 7 5] $tzs ±fB^2 0)XS^^5Ci:l=J:yStI 

iem i w^M±i=»^**t-5B2(D^flai*^wc 

[0 0 7 6] i-(^l6iIS i ONOtetiUZ-O 

t\Ts RLSA^7X7^fflUTE*100mTor 
r , X e . N2 . H2 . 02 ^/TSS^S* 5 0 0s 
ccm^ 25sccm H 15sccm^ 1scc m;SS 
400° CT?*It4t, H9lC^Lfccfc3(-. 1 nm 
CDS i ONl$ 3 0»a«-0»rt"C&*. 

[0 0 7 7] L^L, l^lfeftT*3 nmCDS i O NJS^ff^ 
fiK-r*|Ctt2 4 5»ifeat Lfco C<DfiKIRiSJST*0 2 3IE 

»^-lf□lzLrt^^^^i:^^bL^^^ofco cv 

D"Cf*X e. S i H4 , N2 ^fX3K**#^ 5 O 0 s c 



(7) 



^2000-294550 



cm. 1 5 s c cm, 2 0 s c c m, 0 0* ClZ 

fcl^T4. 5 nm/m i ngga>rtcKil£A<)lJ££ft 
t-o S£-3T. 2 nm(DIS»-t:l*3 08>SSUlWr-Pfi£$ 

6 0«>fia&flT3 nm<0f&ll:l8£^Ji£^£&f-#>- E 

[0 0 7 8] ±1BRLS A^^XvlCfc-SiStSK 

^b<D/SISl=<»:-5IB)»S<bliH1 -\Z7tT&=>\-1 nm 

{*tJjt^t?l*. a^lSS<blC«ky InmfflSiONl 
[007 9] (HJSflJ) KlTlrHJS^J^^o 

[ o o 8 o ] *nwro**i*Kis^54i=* y . n=i-am 

Sffffl^TRLSA7"7X7^ffll^i2*3 20)iS 
SzL^-y hT?2 nm<DS i ONiSiSLfc, ^ftO>$£ 
^SWSI5I*3 nm (SHblg&SffiJS) -Cfc^o S i O 
NfifcBgaM^'^'CI*, Xe/N2 /H2 /02 3fc« = 
5 0 0 s c c m/ 2 5 s c c m/ 1 5 s c c m/ 1 s c 
cmtEWil OOmTo r r. "?-< ■> a-fc/sT? — I* 
2. OKWC, SKI*4 0 0* Ctftofc. 
[00 8 1] CVD-S i NlScDBJS&ttM^^TI*. 
Xe/S i H4 /N2 3St*= 5 0 0 s o c m/ 1 5 s c 
cm/20 s c cmt;E*3l*1 OOmTo r r, V-f^ 
a>jSI*2 5 KW-e;gfili4 0 0* CT?fc-3fc, fiKKB#W 
l*6 2fcj>t?. hi* 4 Otfc/h £5Sfi£L, I3S 

[0 0 8 2] BS»CDi$-ttt 3i/^-7t?3 9*tA»<Ptt 

[0 0 8 3] y-K$6i^K^fiKl-5l^^t^. pIpo 

i y - s i - y- h tMLty- h g-^ WiffB 

ifM2£;l'ISLfc„ CO>$Sm. 7 5mV/cm(DEP«ltl? 
IC*fLTy— h'J— JM*1 . 3 x 1 0"6A/cm2 , S 
®>£<il*6. 5x1 0l0/om2 /eVifitfftSSSS 
ifc. ICp-MOSFET (L/W=0. 2 5/10 

|5]flJtKJLh0>fii (5. 5X1 0-<A///m) 7W#S>*t 

[0 0 8 4] Ja±*LfcJ:5l~. *S6B^O#S<*Sit^ 
J: y 3 nmflgOTaM^^*- h*&*tlB£ I2£b*)K+ 



[0 0 8 5] 

=rr -s ¥® t >-t"*-«m* l. t v •< ? □ & £ fsarr 

l^*^ R L S A7>f t Jffll^TjsiTv'J 3 1/ 

[0 0 8 6] »=. iMSWaflUD******^** 1 

(OS i NlS$^fi£-r-5-tA<-C*^o ^|c|g2<7)$fe^lS 
£ C V D i£ (C £ y Pfifc-T -S^l- l*S^F B 1T-<Z>SS18A<BI 

[0jEa>ffiJ»£Sia] 

[01] ^SE^^^SJitTJJil^^yffitit^^i)^* 
fc£S<B»tBT00-efc-5>. 

[0 2] *fg^(D#i»t*S!ijt^;i^mS-r'i>fc*^ i * i * 
<*SitSSa>«lBSET? ft *> o 

[0 3] *f|H^(D#»tt:S8it^l-ffll'^RLSA^ : 7 

X7ffllaz7 hcDSi£»T®0t? *>•&<> 

[04] ^mm<n^-m^m&mm.\zmi^Ri-sA(DW- 
-•v KD«^WSitBf®0-eite*. 

[06] *^B^(D^;ilCt5l+^y- h$£^SS»J«XS(D 
[07] *fl5Wa>**l=J:-6y-Hft»B»ia«>»*"H 
[0 8] #«j£M£#£*<D»«l£&tt-C'1#**i<&^-*- 

ttttna a a«tt $ it^ l fc 0 1? * . 

[09] *»J«fll*asl=*SI**, fi£mB#FatKHt(Oia 

G6£7KL*:0t?fc£><. 
[01 o] *f£B^ro^«t*:Mji^;±^fciti)REffiB#Wi: 

KB t <DM& £ * t tz ? t? & o 

[?J-^(7)ittB^] 

6 0-RLSA (¥0r>^^Si5*t) 

2 1 -»-<D*6»IB 

3 3-CVDffliaZ7h (^P-feXf 1 V 



(8) 



f#§fl 2000-294550 



[01] 




(9) 



*#§fl 2000-294550 



IB4] 



me: 




ill A 



\ »2oxa 



17] 



(a) 



Xe * N2* H2 
i i i 




////// ///ZA 



-21 

**1 



(b) 



SiH«* N2 • Xe 



1 1 i 
ezzzzzzzzzzzk * 1 




(10) 



^g§2000-294550 



[08] 



42 
« 



X 



vc 

Is 
< 
m 
-J 



m 
a 

Q 
> 



H 
< 

CO 



m 

M 



x 



ft 
ft 



CM 



I 



id 



i 0 

(/) S3 

O S 

^ *J > 

a. o 



(11) 



ftffl 2 O O O - 2 9 4 5 5 0 



[19] 





' CVD-S1N/S10H 




RLSA*7<* 


g5J9 (nm) 


2/1 


3 


3 


WW (sec) 


3 0/3 0 


2 4 5 


4 6 



[H1 O] 



1 

5 2 
§ 

i 

CO 




(51) Int. CI. 7 

H O 1 L 29/78 



F I 
H 0 1 L 



f-73-h' (##) 



29/78 



3 O 1 G 



(72)S§B£# Jll± B 

LJUm*ll^ TpfltSWH ^ ;R650 Si?> x U 

mmtP?tis*t5 5TB3S6-§- smxu 

<7 hD>**xt£ttfl 



F£— 4G077 AA03 BB03 BE14 BE19 DB09 
DB19 

5F040 DC01 ED01 ED03 ED04 FCOO 
5F045 AA06 AA09 AB32 AB33 AB34 
AC01 AC05 AC11 AC12 AD08 
AE17 AE19 AE21 AF03 AF12 
BB09 BB16 CA05 DC51 DP03 
DQ17 EB08 EF05 EF08 EH02 
EH03 EH04 EM05 EN04 HA25 
5F058 BA01 BA20 BD01 BD10 BD15 
BF04 BF08 BF23 BF29 BF30 
BG01 BG04 BJ01 BJ10 



